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ELEMENTS   IDENTIFIED   BY   NUMBER
An atom which has lost an electron does not change its identity; it
is still an atom of the same element, a charged atom but still the same
element. Equally, if an atom gains an electron it remains an atom of
the same element.
This is not true of the nucleus. The atomic number, that is the
number of positive charges on the nucleus, identifies the element.
Zinc, for example, has the atomic number thirty; it is identified by the
fact that it has thirty charges on the nucleus. If by any means we could
expel a proton (with its positive charge) from the nucleus of an atom of
zinc it would cease to be an atom of zinc; it would become an atom
with atomic number twenty-nine, that is an atom of copper.
BOMBARDING THE ELEMENTS
'T'HE dream of the alchemists was to transmute or change the baser
1 metals into gold. In the days when the ninety or so elements were
regarded as distinct and unrelated entities, the dream of the alchemists
appeared to be an idle dream. Now we are not so sure. What we do
know is that elements have actually been transmuted.
THREE   KINDS   OF   AMMUNITION
In order to effect the transmutation of elements we have to bombard
them with fast-moving particles. There are three kinds of particle that
can be used. There are what are called alpha-particles; these are emitted
by radium. They come from the nuclei of radium atoms, and they
have two positive charges. Each alpha-particle is therefore equivalent
to two protons, and is tne same as the nucleus of a helium atom. When
they are emitted by radium they have a speed of about 10,000 miles per
second. They have, therefore, the properties necessary for successful
bombardment: small size, large mass and high speed.
We can also carry out bombardment experiments with fast-moving
protons. A hydrogen atom consists of an electron revolving about a
proton. We can get rid of the electrons by passing an electric discharge
through a tube which contains traces of hydrogen. We want the protons
to move at a considerable speed, and so we attract them by means of
a strong negative charge. The pull of the electric charge gives the
protons an extremely high speed. Ordinary hydrogen atoms could not
be used because they have no charge and cannot therefore be accelerated
in an electric field.
Neutrons are the third kind of particles which can be used in
bombarding the elements. When beryllium is bombarded with
alpha-particles neutrons are emitted. They are ejected with so high a
speed that they can be used effectively in the bombardment of other
elements. In some experiments slow neutrons are used; they are
slowed down by letting them pass through solid paraffin. Some elements
absorb slow-moving neutrons.